Loss of Melanopsin-Expressing Retinal Ganglion Cells in Patients With Diabetic Retinopathy.
Photo-entrainment of the circadian clock is mediated by melanopsin-expressing retinal ganglion cells (mRGCs) located in the retina. Patients suffering from diabetic retinopathy (DR) show impairment of light regulated circadian activity such as sleep disorders, altered blood pressure, and abnormal melatonin secretion. The aim of this study was to assess the impact of DR on the expression of mRGCs in the human retina. The expression of mRGCs and RGCs was determined in eye sections containing retinal tissue from patients with DR (n = 6) and respective age-matched controls (n = 8) using immunohistochemistry by costaining with antibodies against RNA binding protein with multiple splicing (RBPMS), which identified RGCs and melanopsin which identified the mRGCs. The expression of RGCs in the retina from patients with severe DR was significantly reduced to a density of 146 ± 76 cells/mm2 compared with controls at 1280 ± 249 cells/mm2. The density of mRGCs was also significantly reduced from 3.12 ± 0.54 cells/mm2 in controls to 0.72 ± 0.18 cells/mm2 in patients with DR, with significant loss of 73.5% and 81.9% in mRGC density in the ganglion cell layer (GCL) and inner nuclear layer (INL), respectively. Our findings show that DR affects the expression of mRGCs in the human retina and could explain the abnormal circadian activity observed in patients with DR.